Introduction
In recent decades, organic phosphonic acids and organic phosphonic acid esters have been of much interest due to their applications in the fields of medicine, agriculture and industrial chemistry (Bandekar & Dhadke, 1998; Jia et al., 1988; Kao et al., 2006; Stallmach et al., 1994; Stock et al., 2005; Wu et al., 2013) .
The formation of C-P bonds and the structural characterization of the resulting compounds has also attracted attention (Gaikwad et al., 2011; Angelova et al., 1992; Oleksyszyn & Subotkowska, 1980; Zhang et al., 2005) . Phosphonic acid esters are also used in the rapidly developing area of biochemistry. The synthesis of oligonucleotide analogues with an achiral phosphonic acid ester backbone has been carried ISSN 2053 ISSN -2296 # 2017 International Union of Crystallography out (Peyman et al., 1996) . Aminophosphonic acid and its derivatives are commonly known as potential enzyme inhibitors (Beers et al., 1996; Pawełczak et al., 1998; Vovk et al., 2008) .
Boronic acids can act as synthetic intermediates and building blocks and are used in sensing, protein manipulation, therapeutics, biological labelling and separation (Kubo et al., 2015; Lacina et al., 2014; Li et al., 2014; Ma et al., 2013; Pan et al., 2013; Sun et al., 2016; Zhang et al., 2015) . Boronic acid-modified lipid nanocapsules can be used as a platform for highly efficient inhibitors for the hepatitis C virus (Khanal et al., 2015) .
It has been recognized that the additional introduction of an aminophosphonic acid group into a boronic acid may give new opportunities for application. Synthetic (Młynarz et al., 2011) and property studies (Piergies et al., 2012; Proniewicz et al., 2013) have been performed. Work in this area is in its infancy.
To study the structure of such multifunctional compounds, we prepared two new derivatives which can be easily converted to the corresponding phosphonic acids, namely {4-[(butylamino)(diethoxyphosphoryl)methyl]phenyl}boronic acid monohydrate, (I), and {4-[(diethoxyphosphoryl)(4-nitroanilino)methyl]phenyl}boronic acid, (II).
2. Experimental 2.1. Synthesis and crystallization 2.1.1. Preparation and spectroscopic data for (I). A mixture of 4-boronobenzaldehyde (3.0 g, 20 mmol), n-butylamine (1.5 g, 20 mmol) and absolute ethanol (30 ml) was refluxed for 12 h. Diethyl phosphate (2.8 g, 20 mmol) was then added dropwise. The resulting solution was refluxed for another 24 h. The volatiles were removed under reduced pressure, resulting in a yellow residue. This crude product was recrystallized from a 1:1 (v/v) water-ethanol mixture to give (I) (yield: 89.3%; m.p. 322-326 K). IR (KBr, cm À1 ): 3325, 2959, 1610, 1563, 1441, 1409, 1369, 1228, 1056, and 
Preparation and spectroscopic data for (II).
Compound (II) was synthesized in a similar manner to (I), except that 4-nitroaniline was used instead of n-butylamine (yield: 76.5%; m.p. 461-463 K). IR (KBr, cm À1 ): 3415, 3304, 2981, 1842, 1599, 1505, 1414, 1369, 1279, 1047 and 1012. 1 bound H atoms were placed in calculated positions and refined using a riding model, with methyl C-H = 0.98 Å , secondary C-H = 0.99 Å , tertiary C-H = 1.00 Å and aromatic C-H = 0.95 Å , and with U iso (H) = 1.5U eq (C) for methyl or 1.2U eq (C) for secondary, tertiary and aromatic H atoms. H atoms bonded to O or N atoms were located in difference Fourier maps and were refined isotropically, with the isotropic displacement parameters coupled to the anisotropic displacement parameters of the parent N atoms or O atoms, i.e. U iso (H) = 1.2U eq (N) or 1.5U eq (O). Tentative free refinements of their positional coordinates resulted in an unsatisfactory wide range of D-H distances; the bond lengths were therefore restrained to 0.89 (2) Å for N-H and to 0.82 (2) Å for O-H. For (I), distance restraints of 1.50 (2) Å were employed for the C-C bonds in the phosphonic ester moiety and for the terminal C-C bond in the butyl group, because unresolved disorder was causing shorter than normal apparent distances between the average positions for these atoms.. For the latter bond, restraints for similar displacement parameters and rigidbond restraints were imposed to ensure physically reasonable displacement parameters.
Results and discussion

Structure analysis
The asymmetric unit of (I) comprises a single target molecule ( Fig. 1 ) and a cocrystallized water molecule. Hydrogen bonds between the borate group and the amine N atom link the molecules into a one-dimensional chain parallel to the crystallographic c axis. O-HÁ Á ÁO contacts between two water molecules and two of these chains about a centre of inversion give rise to a ladder-shaped polymer (Fig. 2) based on an R 4 4 (8) graph set motif (Etter et al., 1990; Bernstein et al., 1995) . Details of the hydrogen-bond interactions are given in Table 2 .
In contrast to (I), compound (II) is an ansolvate in which the asymmetric unit corresponds to a single molecule (Fig. 3 ). An R The asymmetric unit of (I), with the cocrystallized water molecule omitted for clarity. Displacement ellipsoids are drawn at the 30% probability level.
Figure 2
The double-stranded one-dimensional supramolecular ribbon in (I). Only H atoms involved in short contacts are shown. Symmetry codes are as given in Table 2 . A view of the molecule of (II), shown with 30% probability displacement ellipsoids.
( Fig. 4) . Taking into account all hydrogen bonds, a layer structure is generated in the (001) plane. Weaker C-HÁ Á ÁO interactions further connect these sheets into a three-dimensional network. Details of the hydrogen-bond interactions are given in Table 3 .
In both (I) and (II), the central C-H group is bonded to a 4-boronophenyl group and a diethoxyphosphoryl group; the third substituent is a butylamino group in the case of (I) and a 4-nitroanilino group in the case of (II). Geometric parameters in these compounds are comparable to those of the previously reported ethyl [(n-butylammonio)(2-hydroxyphenyl)methyl]-phosphonate (Zhang et al., 2007) . The hydrogen bonding in (II). Only H atoms involved in short contacts are shown. Symmetry codes are as given in Table 3 . Table 2 Hydrogen-bond geometry (Å , ) for (I). (2) 1.98 (2) 2.775 (4) 168 (5) Symmetry codes: (i) x; y; z þ 1; (ii) Àx þ 1; Ày þ 1; Àz þ 2. Table 3 Hydrogen-bond geometry (Å , ) for (II). (2) 1.88 (2) 2.702 (4) 176 (5) Symmetry codes: For both compounds, data collection: APEX2 (Bruker, 2010 ); cell refinement: SAINT (Bruker, 2010) ; data reduction:
SAINT (Bruker, 2010 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2016 (Sheldrick, 2015) ; molecular graphics: SHELXTL (Bruker, 2010) . Software used to prepare material for publication: SHELXL2016 (Sheldrick, 2015) for (1); SHELXTL (Bruker, 2010) for (2).
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Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Extinction coefficient: 0.0023 (6)
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
